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a medical history of hepatic, renal or diabetic disease were excluded from the subjects. All the subjects were apparently healthy and had full-time jobs. A self-administered questionaire ' Your physical activity level at work is (low, moderate, high or very high)' was used to classify WA levels, since the correct measurement of energy consumption of each subject at work is almost impossible to measure for many subjects. The subjects themselves chose one of the four classes. Since only one subject chose ' very high', the ' high' and ' very high' groups were combined.
Finally, the WA levels of the subjects were simply classified and coded into three groups (0 = low WA, n =178 ; 1= moderate WA, n = 133 ; and 2 = high WA , n = 53).
Drinking and smoking habits : The two habits of the subjects were also surveyed, because lipid metabolism could be influenced by these habits. The data on these habits were based on personal interviews with public health nurses. Drinking habits was classified and coded into four groups by the number of days having a drink per week (0 = non-drinker, n = 92 ; 1 = 1-3 days/week-drinker, n = 106 ; 2 = 4-6 days/week-drinker, n = 38 ; 3 = everyday-drinker, n = 128). The mean alcohol intake for the everyday-drinkers was about 40 g per day. The heaviest drinker had drunk about 130 g alcohol every day, but had no apparent medical problem.
Smoking habits was classed into four groups by the number of cigarettes smoked per day (0 = non-smoker, n =149 ; 1=1-19 1-19 cigarettes/day, n = 87 ; 2 = 20-39 cigarettes/day, n = 93 ; 3 = 40 or more cigarettes/day, n = 35).
Indicators for lipid metabolism : Venous blood was taken from each subject at 9-10 a.m. before breakfast. After collection of serum by centrifugation, serum T -C , HDL-C and TG (as triolein) were determined by a clinical-biochemical autoanalyzer (CL-7000, Shimadzu Seisakusyo, Kyoto) within 3 hours of the sampling. Serum T-C and TG were analyzed by enzymatic methods, and serum HDL-C by an enzymatic method with a phosphotungstate/magnesium chloride precipitation method. The ST (triceps + subscapular) of each subject was determined using a skinfold caliper, and the BMI (kg/m2) of each subject was calculated from body weight and body height.
All the data on the subjects were taken from medical records in the Gifu-city central public health center.
Statistical analysis : Student's t-test was used to compare mean values. Multiple regression of the six indicators for lipid metabolism on the WA level, smoking and drinking habits were analyzed to detect the effects of WA on the six indicators independently from the effects of drinking and smoking habits. A commercial software for personal computers (Lotus 1-2-3, Lotus Development Corporation) was used in the multiple regression analysis. The statistical significance of the regression coefficients was tested. The statistical significance denotes p < 0.05 in all the tests. serum T-C. Serum HDL-C : The WA level and drinking habits were significant positive predictors for serum HDL-C, and smoking habits was a significant negative one. The highest multiple correlation coefficient in the six models was 0.333.
Serum T-C/HDL-C ratio : The WA level and drinking habits were significant negative predictors for serum T-C/HDL-C ratio, and smoking habits was a significant positive one. Serum TG : The WA level was a significant negative predictor for serum TG, and smoking habits was a positive one, but drinking habits was not significant.
ST : The WA level was a significant negative predictor for ST, but neither of the other two variables was significant.
BMI: None of the three variables was a significant predictor for BMI.
It is well known that human lipid metabolism is influenced by drinking and smoking habits. The results in this survey suggest that WA is as effective on human lipid metabolism as the two habits, especially on serum HDL-C. High physical activity improved lipid metabolism,5-7) and decreased the incidence of cim.2-4) Higher WA also decreased the incidence of the death from CHD.8-10) Our results are consistent with the results from these previous epidemiological studies. The correct energy consumption of each subject at work was not calculated in this study. Although the WA of the subjects were simply classified by their self-judgements, higher WA significantly influenced their lipid metabolism. The self-judged WA level, which is very easy and simple, is probably a useful indicator for physical activity in fieldwork for many subjects. Habitual exercise and leisure activity, not given here, may be a confounding factor in this study. We are planning to investigate the interactive effects of WA and habitual exercise on lipid metabolism in the next study.
The mean alcohol consumption was about 40 g/day even for the everyday- drinkers. Most of the drinkers were moderate-and light-drinkers. Moderate alcohol intake increased serum HDL-C.11) But smoking, even light-smoking decreased serum HDL-C.11) These effects of the two habits on serum HDL-C were confirmed in this study. Both drinking and smoking habits have influenced body composition, especially in older males.12,13) In this study, neither drinking nor smoking habits had any significant effects on the ST or BMI. These conflicting results were probably because the subjects in this study, aged 30 years, were exposed to alcohol and tobacco smoke at most for 12 years. Much longer exposure may influence body composition.
CHD is one of the major causes of death in Japan as elsewhere, and the incidence of death from CHD is increasing year by year. The mean WA level for Japanese workers gradually decreases year by year, although their work-time has not changed in the last several years. The low WA and the long work-time may influence lipid metabolism and the incidence of CHD. Full-time workers should increase physical activity on their own time to improve lipid metabolism and to prevent CHD. 2) Breslow L, Buell P. Mortality from coronary heart disease and physical activity of work in 
